Numerous studies have highlighted the regressive and immiserating impact of out-of-pocket (OOP) health spending in India. However, most of these studies have explored this issue at the national or up to the State level, with an associated risk of overlooking intra-State diversities in the health system and health-seeking behaviour and their implication on the financial burden of healthcare. This study was aimed to address this issue by analyzing district level diversities in inequity, financial burden and impoverishing impact of OOP health spending.
In India, several studies based on the National Sample Survey Organisation (NSSO) data [8] [9] [10] [11] estimated that roughly 3.25-4 per cent of the population became poor because of healthcare payments. Smaller sample-based studies in the Indian context also endorse the findings from the NSSO data 12, 13 . Studies have also shown that treatment cost imposed a catastrophic burden on households, even if they might not have fallen below the poverty line [14] [15] [16] . Health in India is a State subject with more than two-thirds of the total public (government) spending on health being incurred by State governments and the remaining by the Central Government 1, 17 . While this could partly account for large differences in health outcomes and OOP expenditures across the States, the intrastate differences are often overlooked by researchers and policymakers.
Most of the studies on the burden of OOP health expenditure in India do not go beyond the State level. Very few studies [18] [19] [20] [21] have looked at intrastate patterns in OOP and its burden. This is particularly important because districts within a State display substantial variations in socio-demographic and economic profile of the residents as well as their health system characteristics, with possible impact on OOP health expenditure as well. This study was conducted to address this gap by exploring the association between household economic status and OOP health expenditure through a district-level analysis of data collected from a household survey during 2014-2015.
The key research question addressed here was the extent to which the burden of OOP spending varied across districts within a State. The parameters studied included: (i) equity (progressivity), (ii) catastrophic burden, and (iii) impoverishment from OOP in eight districts from two economically developed States, namely Haryana and Gujarat, and a less developed State, Uttar Pradesh.
Material & Methods
The household survey conducted during January 2014-September 2015 had a large sample size of 62,335 individuals from 12 Eight districts were selected from the three States, based on the rural-urban composition of population. The objective was to have a representation of districts that were, predominantly rural, predominantly urban and evenly mixed. In addition, in one of the States, viz. Gujarat, a tribal district was included in the sample. The name of the districts, corresponding States and some basic descriptive characteristics are shown in Table II . An initial sample size of 1500 households was decided for each district, which was deemed sufficient, on the basis of the prevailing morbidity and hospitalization rates in the selected States, obtained from the 71 st Round of National Sample Survey 22 . Practically, this was substantially higher than the NSS (71 st Round) sample size for the largest (in terms of population) district (even State) selected in our study [The NSS (71 st Round) sample size for the States are Haryana -1424 households, Gujarat -2888 households and Uttar Pradesh -7921 households]. In the predominantly rural districts, a total of 10 per cent of the rural sub-centres were randomly sampled as Primary Sampling Units (PSU). Similarly, in predominantly urban districts, 10 per cent of the urban areas as enumerated for the Intensified Pulse Polio Immunization rounds were sampled as PSUs. In each PSU area, the sample was distributed in all the villages/urban settlements by probability proportional to size method. This was done by the investigators at the local level. Each village was next divided into four broad zones, and a zone out of these was randomly selected for data collection. Consecutive houses were approached for data collection in the selected zone after identifying a 'first house'. If all households in a particular zone of the village got surveyed, and still there was the desired sample to be completed from the village, the investigator moved on to the next zone in the village. This process continued till the required sample size in each category for a village was obtained.
Household responses were solicited against a structured questionnaire developed by the authors and validated before use. The tool contained both closed-and open-ended questions. The head of the household or the most knowledgeable adult member was the respondent, on behalf of the entire household. The questionnaire had separate sections on household level information, individual level demographic information, consumption expenditure, asset ownership, ailment episodes -nature of ailment, choice of treatment provider and component-wise disaggregated expenditure on inpatient, outpatient and chronic ailments.
OOP health expenditure was the sum total of expenditure on doctor consultation, drugs both from the hospital as well as purchased from the market, diagnostic tests, bed charges, personal medical appliances, transport, food and boarding expenses of escorts etc. on IPD, OPD or chronic ailments. The recall period for OPD episodes was two weeks, for chronic episodes was one month while for IPD episodes was 365 days. The aggregate expenditure of each household on these episodes was converted into a common reference period of one month to generate monthly OOP health expenditure of the household.
Total income of households was computed through a proxy i.e. consumption expenditure, which is a more reliable measure than income, which is often misreported. Total consumption expenditure is the sum total of expenditure on food, clothing, education, healthcare (OOP), rents and taxes, utilities, for example, water, fuel, electricity, transportation and miscellaneous. Each of these items had different recall periods in the survey questionnaire, but were converted into monthly estimates and then aggregated to generate household total consumption expenditure.
Progressivity of OOP health expenditure was evaluated for each of the eight districts. Progressivity is a vertical equity concept that measures the extent to which payment for healthcare is proportional to the ability to pay (ATP). A simple aggregative way to assess progressivity is to look for patterns in the share of OOP in total consumption expenditure of households, across consumption expenditure quintiles 23 .
We also estimated the Kakwani Index (KI) 24 , which is measured as twice the difference between the concentration index of OOP payments (C OOP ) and the Gini coefficient for income (consumption expenditure) (G CE ). The KI has been used as a measure of progressivity of a health financing system 25 . A health financing system is considered progressive if health care payments (OOP in this case) account for an increasing proportion of ATP (total consumption expenditure in this case) as the latter rises. In regressive system, on the other hand, health care payments comprise a decreasing share of ATP as ATP rises. Technically, if OOP expenses are progressive, the concentration curve will lie below the Lorenz curve, and the KI will have a positive value. KI values range from −2 (most regressive) to +1 (most progressive).
Next, catastrophic spending and impoverishment were measured. OOP spending on health is believed to be catastrophic when it exceeds some threshold share of total household consumption expenditure and is considered as a key indicator of financial burden of health care [26] [27] [28] . While the choice of threshold is somewhat arbitrary, 10-20 per cent of total consumption expenditure has been a common choice [28] [29] [30] [31] with the rationale that this represents an approximate share at which the household is forced to sacrifice other basic needs, sell productive assets, incur debt or be impoverished.
A household is considered to be impoverished on account of OOP health expenditure if its pre-payment (OOP) consumption expenditure lies below the poverty line while its post-payment consumption expenditure lies above the poverty line. In other words, if a household whose monthly per capita consumption expenditure (MPCE) is initially above the poverty line, falls below the line after deduction of per capita OOP expenditure (H) (from MPCE), then this household is said to be impoverished on account of OOP health expenses. Comparing the pre-payment poverty headcount (HC gross ) with the post-payment poverty headcount (HC net ) gives the fraction of the population that falls into poverty as a result of OOP health expenditures 28 . Over the years in India, there has been a number of attempts to come up with an inclusive and representative poverty line, but each of these has been subjected to widespread public scrutiny 32, 33 . In this study, therefore, we have defined poverty line as the average MPCE of the bottom 20 per cent (first quintile) of the households in respective districts. These are, therefore, relative poverty lines which would be different for districts even within the same state.
Results
Table I presents some of the key macro indicators for the selected States from secondary data sources. Gujarat and Haryana were comparable in most of the indicators while Uttar Pradesh lagged behind. Gujarat had the highest proportion of population covered by any health expenditure support scheme twice that of Haryana and more than three times that of Uttar Pradesh. In general, outpatient department cases were higher than inpatient department cases in all districts (Table III) . The two districts of Uttar Pradesh, namely Meerut and Kanpur Dehat had a substantially high percentage of outpatient cases compared to the districts from other two States. The per capita OOP expenditure was also relatively higher in Uttar Pradesh. The distribution of chronic cases differed quite a bit, ranging from <1 per cent in Mehsana, Gujarat to almost 10 per cent in Panchkula, Haryana. Predominantly, urban districts had a higher percentage of chronic cases than others. As for OOP expenses, there was significant variation across districts.
Next, we looked at the percentage share of OOP in total consumption expenditure and its variations across economic classes to explore progressivity of the health financing systems. Fig. 1 displays this share for each expenditure quintile of the selected districts. The shares of OOP in consumption expenditure were the highest for the two districts from UP and the lowest for Vadodara and Mehsana in Gujarat. The figure shows a general decline in the OOP shares as we move from lower to higher expenditure quintiles. This was true for all the eight districts. This implies regressivity and a potential burden of OOP health expenditure for the poorer households vis-a-vis the richer ones. deciles. While proportionality might be construed as an indicator of fairness under other settings, in case of OOP it is not, especially when viewed in conjunction with the socio-economic differences in care-seeking behaviour.
A few observations can be made. First, consumption expenditure was unequally distributed in all the districts as the Lorenz curve lied below the diagonal. Second, the concentration curve of OOP lied above the Lorenz curve, for all districts, indicating that for any cumulative consumption expenditure cut-off, the share of OOP (of the total OOP for that district) paid, was higher than the share of consumption expenditure received by those families. The implication, therefore, was that OOP was regressive in all the districts. Third, the plots suggested that there could be variations in the degree of regressivity across districts. This was because, while the shape of the Lorenz curve was roughly similar (although not equidistant from the diagonal) across districts, the concentration curve of OOP differed substantially both in terms of its texture as well as its distance from the Lorenz curves. This indicated the need for a summary measure, to objectively analyze inter-district variations in regressivity of OOP health expenditure within our sample.
In Table IV , the Gini index of consumption expenditure, concentration index of OOP and the Kakwani measure of progressivity are presented for the sample districts. In terms of consumption inequality, measured by the Gini coefficient, the most unequal district in the sample was from the State of Haryana, namely Panchkula. The most even distribution of consumption expenditure was observed in Mehsana district of Gujarat. No specific association was observed between the level of economic development of a State (Table I) and consumption inequality of its districts. The concentration indices of OOP health expenditure were positive for all districts implying that the rich made a larger contribution to the aggregate OOP expenditure of each district.
However, instead of the distribution of nominal OOP, the more vital indicator is the real burden of OOP spending which is measured by the KI. The KI compares the distribution of consumption expenditure (ATP) with the distribution of OOP. Negative values of KI for all districts substantiated the earlier finding ( Fig. 1) that OOP expenditure was a regressive way to finance health in all the study districts. Chhota Udepur, the newly formed tribal district of Gujarat, was the most regressive in their OOP expenditure on health, followed by Kanpur Dehat in UP, another predominantly rural district. OOP expenditure in Gurgaon appeared to be the most progressively distributed followed by Mehsana. The progressivity in Gurgaon largely emanated from the fact that the share of the rich in total OOP was substantially higher than their share in total consumption, compared to the poor as can be seen in Fig. 1 . A look at the district level concentration and Gini curves also showed that the difference between the two curves (Lorenz and concentration curve) was maximum for Chhota Udepur and minimum for Gurgaon. Table V presents the results on catastrophic expenditure for a 20 per cent threshold of total household expenditure i.e. individuals who were spending 20 per cent or more of their total consumption expenditure on health care. The levels of impoverishment on account of OOP was also presented.
The results indicated that catastrophic burden was more pronounced among the rural sample compared to the urban one for all the districts. 
Discussion
OOP usually is a regressive way of financing healthcare leading to impoverishment, and it was no different for the districts studied here. In all of the districts studied, people were paying more for health, relative to their economic status. Predominantly rural districts were more vulnerable to this problem. This is invariant of whether they belong to an economically developed State such as Gujarat or Haryana or a less developed State like Uttar Pradesh. The other significant result was that the only tribal district from within the sample -Chhota Udepur from Gujarat -displayed the highest inequity in OOP health spending. This was in spite of the dominance of low-cost service providers mostly dealing in traditional medicines in this district, as communicated by the respondents. However, among the non-tribal districts within the sample, Mehsana and Vadodara from the same State, had the lowest levels of OOP, both in per capita terms as well as a share of consumption expenditure. About 4326 individuals from the sample of 62,335 were pushed below the poverty line on account of healthcare expenses paid OOP, the majority of whom were from the rural areas. There were many more potential entrants into poverty as indicated by the high percentage of individuals who spent more than a fifth of their consumption expenditure on healthcare.
The comprehensive analysis of OOP health expenditure in our study indicated that districts within a State were quite dissimilar in terms of OOP spending on healthcare. This, among other things, could be an outcome of heterogeneity in the morbidity profile and treatment-seeking behaviour in addition to supply-side differences, for example, public-private mix of providers. Such diversity across districts even within a State needs to be taken into account while designing policies.
The study has important policy implications. First, with scarce public resources dwindling further with over time, State governments might feel the need to prioritize their spending. The district level analysis can assist the government in such prioritization. Second, cash transfer in lieu of services being the future of public service delivery in the country, studies like this could be informative in deciding the quantum and distribution (across districts) of total resource that a State might have to spend on healthcare. The larger implication of such district level studies, therefore, is the immense potential to contribute towards a bottom-up approach to policy. This can, however, be done only if States equip themselves with better evidence and information on disease patterns, health equity mapping, and demand/ supply side parameters from the districts.
A limitation of this study was that it had not dealt with supply side issues in these districts, for example, publicprivate mix of service providers, their location, quality and costs which could be important determinants of the quantum of OOP health expenditure and its variation. In conclusion, this study brings out distinct dissimilarities in the equity aspect and incidence of the burden from OOP expenses on healthcare across districts within a State. This is important since national surveys, like the NSSO, are rarely representative of the district, statistically. More such work could help build up a body of evidence, thereby leading to a more robust policy environment in India's health sector.
